Distortion-product otoacoustic emissions in Mongolian gerbils with resistance to noise-induced hearing loss.
Distortion-product otoacoustic emissions (DPOAEs) and the endocochlear potential (EP) were recorded in adult Mongolian gerbils exposed to noise for either 1 or 12 days. The exposure was an octave band of noise centered at 4 kHz at 80 dB SPL with a duty cycle of 6 h on, 18 h off. A previous study showed that a single such exposure causes 20-50 dB of temporary threshold shift (TTS) in the neural response at 4-8 kHz, but that the TTS is reduced to less than 10 dB following 12 daily exposures [Boettcher, J. Acoust. Soc. Am. 94, 3207-3214 (1993)]. This reduction in TTS is commonly referred to as resistance to noise-induced hearing loss (NIHL). To further analyze whether resistance to NIHL is caused by changes in the outer hair cell (OHC) system or the lateral wall system (or both), DPOAEs and EPs were measured in the exposed ears. The amplitudes of DPOAEs were significantly reduced in the frequency region from 4 to 10 kHz in subjects exposed to noise for 1 day, but were relatively normal in subjects exposed for 12 days. DPOAE amplitudes from frequency regions below the spectrum of the exposure were similar across the exposure and control groups except at the low-frequency edge of the noise where DPOAE amplitudes were consistently higher than normal in the exposed animals. The EP values in both exposure groups were not reduced from normal, unexposed levels. Thus there was no causal relationship between changes in the EP and the reduction of the DPOAE amplitudes. These data suggest that the development of resistance to noise is related to an initial depression of OHC activity followed by a recovery of activity to a stable level, despite an ongoing exposure.